The Sgs1 helicase regulates chromosome synapsis and meiotic crossing over.
In budding yeast, Sgs1 is the sole member of the RecQ family of DNA helicases. Like the human Bloom syndrome helicase (BLM), Sgs1 functions during both vegetative growth and meiosis. The sgs1 null mutant sporulates poorly and displays reduced spore viability. We have identified novel functions for Sgs1 in meiosis. Loss of Sgs1 increases the number of axial associations, which are connections between homologous chromosomes that serve as initiation sites for synaptonemal complex formation. In addition, mutation of SGS1 increases the number of synapsis initiation complexes and increases the rate of chromosome synapsis. Loss of Sgs1 also increases the number of meiotic crossovers without changing the frequency of gene conversion. The sgs1 defect in sporulation is due to checkpoint-induced arrest/delay at the pachytene stage of meiotic prophase. A non-null allele of SGS1 that specifically deletes the helicase domain is defective in the newly described meiotic functions of Sgs1, but wild-type for most vegetative functions and for spore formation. We have shown that the helicase domain of Sgs1 serves as a negative regulator of meiotic interchromosomal interactions. The activity of the wild-type Sgs1 protein reduces the numbers of axial associations, synapsis initiation complexes, and crossovers, and decreases the rate of chromosome synapsis. Our data argue strongly that axial associations marked by synapsis initiation complexes correspond to sites of reciprocal exchange. We propose that the Sgs1 helicase prevents a subset of recombination intermediates from becoming crossovers, and this distinction is made at an early stage in meiotic prophase.